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The purpose of this paper is to create a general 
overview on how the Intelligent Transportation 
System (ITS) supports freight transportation 
operations. This overview is established through 
studying various freight intelligent transportation 
systems, freight transportation information types, and 
transportation operations in terms of functions and 
performance dimensions. To prepare the paper, a 
literature study was made through secondary sources 
and methods. The finding of the study is nine freight 
ITS and different transportation information types 
that freight ITS work based on their availability are 
generated and recognized. The transportation 
functions and performance dimensions are improved 
after application of freight ITS. 
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1.0 INTRODUCTION 
1.1 Research Background 
Transportation is one of the most significant 
components of the logistics process because of its 
impact on customer service levels and the firm’s cost 
structure. Logistics companies need to conduct the 
transportation operations that complying with various 
local, state, and federal transportation regulations, and 
understanding and achieve both domestic and 
international shipping requirements. Transportation is 
often the single largest cost in the logistics process. 
Therefore, transportation is an important component 
that must be managed effectively so that can result in 
significant improvements in profitability. An 
intelligent logistics system is very important for 
enable sustainable and accountable transportation 
system which can improve three main sustainability 
perspectives including economic, society and 
environment. 
Intelligent Transport Systems (ITS) are advanced 
applications for the purpose to provide innovative 
services with information systems to manage different 
modes of transport and traffic so that enable logistics 
companies to be better informed and smarter in 
ensure safety, coordinate and smoothing 
transportation operations. 
1.2 Problem Statement 
A huge amount of data regard to the transportation 
operations can be collect and transmit those data into 
different forms that required by authorities, carriers 
and other actors of the transportation network through 
utilization of ITS. However, “a part of this collected 
and transmitted data is not useful and in many cases 
very detailed data is still processed and acted upon by 
the human operators without having enough decision-
support tools” (Crainic et al., 2009, as cited by 
Mirzabeiki, 2010). Hence, this research is needed to 
investigate the various freight intelligent 
transportation systems or technologies and the types 
of transportation information that are supported by the 
freight ITS as well as their contributions on 
transportation operations. 
1.3 Research Objectives 
There have three main objectives behind the research. 
1. To identify the types of transportation 
information that the freight ITS are supporting. 





3. To show in what way the freight ITS affects 
transportation operations. 
 
1.4 Research Questions 
There have three main research questions are 
identified to fulfil the purposes of the research. 
1. What the transportation information types that 
supported by the freight ITS? 
2. What are the components of the freight ITS used 
for freight transportation? 
3. How the freight ITS would influence 
transportation operations? 
2.0 LITERATURE REVIEW 
2.1 Value of Information 
All transportation information may be a critical 
decision-making factor for logistics and transportation 
sector. Hence, a system or technology for managing 
and control information of transportation operations 
should be considered carefully in order to increase 
efficiency of freight transportation. King and Griffiths, 
(1986) suggested two approaches to estimate the 
value of information. The first method is the 
transportation organization’s willingness to pay for 
the information need to take into account, which is 
estimated by the organization’ investment in capital, 
money, and effort as well as their budget for using of 
information system or technology to explore, discover, 
retrieve, store and read the information. Meanwhile 
the second method is transportation organization need 
to evaluate the cost saving or other benefits that result 
from getting the information. 
2.2 Freight Transportation Information 
The various freight ITS create information could be 
utilized as the basis for local and regional planning. 
Logistics companies need to use freight-oriented 
travel data for identify freight movement bottlenecks, 
explore the reliability of freight movements, and 
determine the frequency and costs of nonrecurring 
events such accidents and weather. 
Accurate and reliable freight data would certainly 
benefit a range of transportation agencies. These ITS-
derived data are able to develop a convenient picture 
regarding urban freight movements. These data also 
enable transportation agency staff correlate existing 
and predicted traffic conditions with changes in 
freight movements. 
2.3 Freight Intelligent Transportation System (ITS) 
The ITS used for freight transportation is called 
freight ITS in the literature. Freight ITS is an 
advanced transportation information system that has 
an ability to moves data and information in an 
effective way between partners of the transportation 
network, increases freight visibility and traceability, 
monitors transportation activities efficiently, and 
increases interaction between freight, vehicle and 
infrastructure information to implement dynamic 
routing and approaches to improve the security and 
safety of transportation. 
2.4 Smart Freight 
Freight ITS framework suggests enhanced 
information visibility and capability of data retrieval 
from data tagged products and load units. Mirzabeiki, 
Lumsden, & Stefansson, (2009) stated that “to enable 
such data retrieval, the data tags need to carry 
extensive data in form of typical data about the item 
and decision algorithms that allows each partner in a 
transportation setup to share data that is relevant for 
decisions that need to be made by each partner at 
various locations. These types of goods make the 
concept of “smart freights”.” This concept enables 
local decision making as an important factor to 
complement logistics organizations for centralized 
planning and decision making. Therefore, freight ITS 
are working based on the concept of “smart freight” 
and provide a good opportunity to increase the 
efficiency of logistics and transportation operations. 
 
According to Lumsden and Stefansson, (2007), as 
cited by Mizarbeiki et al., (2009), “smart freight” has 
the following attributes: 
 “Able to process a unique identity; 
 Capable of communicating effectively with its 
environment; 
 Can retain or store some data about itself; 
 Can deploy a language to display its features, 
production requirements, etc.; and 
 Able to support local decision making.” 
2.5 Transportation Operations 
Transportation operations are divided into two 





2.5.1 Transportation Functions 
According to Giannopoulos (2004), the three main 
functions of ICT in transportation which can use to 
evaluate the support of freight ITS on transportation 
functions include: 
 Transportation resource management: This 
function regarding the regulation of the 
transportation resources that consist of the load 
units, trucks, trains, ships and containers. 
 Ports and terminals operations management: 
This function is related to managing and 
controlling the flow of freight movement such as 
loading and unloading through the ports and 
terminals. 
 Freight and vehicle tracking and tracing: This 
function enables the actors of the transportation 
network to completely tracking, monitoring, and 
controlling the location of the vehicle and freight 
as well as their movement flow within the 
transportation process. 
2.5.2 Performance Dimensions 
The essential factors for evaluating transportation 
performance contain the economic, social and 
environmental impacts of freight ITS. Overview on 
the value or effects of freight ITS on transportation 
operations require some analysis criterion 
(performance dimensions) that cover these three 
impacts, which include: 
 Efficiency and effectiveness: This dimension 
regarding using of the transportation resources 
such as the vehicles, infrastructure and human 
resources in an optimal and proper way in order 
to fulfill the customer demands and increase their 
satisfaction and loyalty as well. Increasing the 
efficiency and effectiveness of transportation 
systems lead to economic advantages at the same 
time.  
  
 Safety and security: This dimension is related to 
improve protections on the freight and people in 
the period of conducting transportation 
operations via application of freight ITS. Freight 
ITS might contribute to improve the safety and 
security of transportation which are social 
impacts of transportation. 
 Environmental dimension: This dimension is 
related to application of freight ITS for reduce or 
eliminate the adverse impacts of logistics and 
transportation sector on the natural environment 
and public health. 
3.0 THEORETICAL FRAMEWORK 
The dependent variable of the research is 
transportation operations which comprise of 
transportation functions and performance dimensions. 
The independent variable is the components of freight 
ITS which have ability to effect directly on 
transportation operations. 
The mediating variable is exist as a function of the 
independent variable operating in any situation and 
helps to conceptualize and describe the effect of the 
independent variable on the dependent variable. It is 
the types of transportation information. The types of 
transportation information need to measure and 
identify first before to identify appropriate 
components of freight ITS that can used to handle 
different transportation information in order to create 
reliable and efficient transportation operations. 
 
 











The underlying approach used for the research behind 
this paper is based on literature studies as well as 
secondary survey. 
The components should be considered when 
constructing a research design that consists of 5 
chapters, which include introduction, literature review, 
research methodology, finding and interpretation, and 
conclusion and recommendation. The literature 
review is a crucial part of research that conducted as a 
step to provide the basis on justifies the research 
questions and designs this research. 
The researcher used qualitative methods to collect and 
analyse data which comprise of data reduction, data 
display, and the drawing of conclusions. Qualitative 
research is an inductive process of organizing data 
into categories and identifies patterns (relationships) 
among categories. 
The secondary sources for conducting this research 
are electronic media such as internet, and print based 
materials, which used to search and obtain more 
useful information about the study. Reviewing 
articles and journals and reviewing published or 
reproduced materials such as books, as the secondary 
methods to collect data. 
5.0 FINDING 
RQ1: What the transportation information types that 
supported by the freight ITS? 
According to the previous study, there have seven 
most frequent types of transportation information that 
need to support by the freight ITS, which are: 
 Traffic and infrastructure information 
 Vehicle and freight location information 
 Freight condition information 
 Freight positioning information 
 Warehouse operations and inventory information 
 Cargo information 
 Vehicle identity information 
The comparison between these information types 
indicates that the transportation information type that 
supported by a large number of generated freight ITS 
is the traffic and infrastructure information. 
RQ2: What are the components of the freight ITS 
used for freight transportation? 
The most common freight ITS that are applied for the 
transportation operations are categorized into nine 
systems. Such systems are the components of the 
freight ITS which are: 
 Traffic controlling and monitoring systems 
 Weight-in-motion systems 
 Delivery space booking systems 
 Vehicle location and condition monitoring 
systems 
 Route planning systems 
 Driving behavior monitoring and controlling 
systems 
 Cash preventing systems 
 Freight location monitoring systems 
 Freight status monitoring systems 
 
RQ3: How the freight ITS would influence 
transportation operations? 
Comparing the transportation functions indicates that 
transportation resource management and ports and 
terminal operations management are supported by a 
larger number of freight ITS compared to the freight 
and vehicle tracking and tracing. The freight ITS help 
the actors of transportation network to handling their 
various types of transportation information for 
transportation functions and utilize their 
transportation resources in an optimal and efficient 
way.  
Three transportation performance dimensions that are 
supported and influenced by the freight ITS would 
describe in the following via study: 
 Efficiency and effectiveness: With the help of 
freight ITS, the performance of the transportation 
networks can be improve due to such systems 
able to reduce the lead times, waiting times, and 
delivery times to the customers as well as reduce 
the error rates of the operations. 
 Safety and security: Applications of the freight 
ITS have an essential ability to improve 
protection on the shipped freight such as reduce 
probability of accidents or reduce the likelihood 
of thefts during the transportation operations. 
 Environmental dimension: The main 
environmental aspects of transportation that are 
improved by apply the freight ITS in 
transportation operations include reduce the 
greenhouse gas emissions by reduce the non-
necessary transportation or waiting times of the 




waste and reverse logistics, and decrease the 
consequences of infrastructure damages. 
6.0 DISCUSSION & CONCLUSION 
The implementation of an information system or 
technology is not free of charge object but could lead 
to cost saving that result from efficient and reliable 
transportation operations management, capability to 
react to delays and traffic conditions, and achieve 
optimal of resource utilization. 
The relevance issues of freight ITS on transportation 
operations are need to consider carefully due to 
different freight ITS able to handle different 
transportation information types and such systems are 
possible to increase productivity, customer service, 
safety and security, and decrease environmental 
negative impacts for the partners of transportation 
network and the society as well. 
Based on the research, it is conducted to identify the 
value of various freight ITS for the actors of 
transportation network could be applied to prioritize 
the need from different information types in designing 
the ways of executing transportation operations. This 
study could provide some guidance for information 
design that can be useful as “real time” information 
systems adopted by inter-organizational business 
models. 
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